weight, stride kngth and height. Again approximately linear rltionships are found between the quantities with the klee-joint force being generally smaller than the hip-joint force for any test.
The overall general conclusion is that for normal subjects the loading of body components and the amount of muscular effort requird corresponds to the body weight and stride length ofthe individual.
Acknowkdgnmnt: Equipment used in these investigations was obtained using a grant from the Medical Research Council. The author is indebted to Dr J B Morrison for assistance in the performance of some tests and the derivation of results therefrom. Catage: Occupaoasi Impiatons Although not universally accepted, it is generally felt that primary osteoarthrosis originates as a disturbance of articular cartilage (Collins 1949) . Articular cartilage has two functional properties, load carriage and lubrication. It seems reasonable to postulate, therefore, that one or other of these properties must fail prior to the onset of the disease. A demonstration that one or other property was disturbed would have implications for occupational health since a reduction in load carriage or a reduction in movement might be indicated as a preventive measure.
Load carriage has been studied by several workers in the past (Biir 1926 , Hirsch 1944 , Elmore et al. 1963 . Freeman et al. (1968) have studied the indentation stiffness of the cartilage covering the human femoral head and have -demonstrated that the cartilage becomes softer than normal in association with the development offibriltion and ulceration. Visually normal cartilage of femoral heads displaying t chans can be shown to be softer than normal. This increased softness has been shown to be associated with mucopolysaccharide depletion (Swanson et al. 1969) . It thus would appear that a disturbance of load carriage occurs at the outset of the osteoarthrosic process. Dowson et al. (1968) have studied the frictional properties of normal and osteoarthrosic human cartilage. No gross difference in the coefficient of friction was demonstrated as between nornmal and somewhat fibrillated cartilage. Little, Freema & Swanson (1969, unpublished) have examined the frictional properties of the human cadaver hip using a Stanton pendulum in specimens over the age range 20-70 years; no increase in friction was demonstrated with increasing age; none of the specimens studied was osteoarthrosic. From these observations it would seem possible that no material change in lubrication occurs early in osteoarthrosis.
Thus, osteoarthrosis would appear to be due to a disturbance of load carriage, not a disturbance of lubrication.
The cause of mucopolysaccharide depltion in this disease is uncertain, but it is conceivable that a nutritional defect may be involved. Maroudas et al. (1968) have shown that the diffusion of nutrients into articular cartilage is dependent upon stirring the fluid adjacent to the cartilage and that in the presence of active stirring diffusion would be capable of producing an adequate supply of glucose to cartilage to a maximum depth of about 3 mm from its surface. Since adult articular cartilage depends entirely upon transsynovial diffusion for its supply of nutrients, this implies that cartilage at about 3 mm from the synovial surface may be prejudiced nutritionally in the absence of stirring. The only nxmchanism providing stirring in life is movenwnt of the joint in question. Thus lack of movement may prejudice articular cartilage nutritionally and this in turn might conceivably lead to mucopolysaccharide depletion. Since no gross defect in lubrication has been demonstrated in pre-osteoarthrosic joints there seems to be no reason to avoid movement in this condition and every reason to promote it from the nutritional standpoint.
It would thus seem that occupations should be designed to promote joint movement whilst reducing load carriage, in the hope that such a regime would diminish the eventual incidence of osteoarthrosic changes. 
Cardiovascular Effects ofLifting and Static Effort
In everyday life the preponderance of activity undertaken is of a rhythmic or dynamic nature. The cardiovascular responses to such dynamic exercise have been studied extensively. However, little attention has been concentrated on the circulatory effects of sustained (static) muscular exercise.
In 1920 Lindhard observed that when subjects hung from a bar with their arms bent there was a rise in oxygen uptake and cardiac output after the end of exercise. Asmussen & Hansen (1938) examined the cardiovascular responses to static effort of the leg. They found cardiac output, oxygen uptake, blood pressure and heart rate all increased during the static contraction. But whilst blood pressure and heart rate fell abruptly at the end of exercise, cardiac output and oxygen uptake rose further before returning to control levels.
In the same year Grant (1938) was able to make actual measurements of forearm blood flow during sustained contractions. In these studies he found a small increase in flow during a 'strong' sustained contraction. However, Barcroft & Millen (1939) measured the blood flow through the calf muscles during sustained contractions assessed in terms of maximal strength. The blood flow was cut off at a tension of less than 20% of the maximal capacity of muscles. More recently it has been suggested that the calf was a special situation where 'nipping' of the artery between shortening muscle and non-moving tissue occurred. When blood flow to the forearm was studied by Clarke et al. (1958) , they found that there was an increase in blood flow at levels of up to 33 % of maximal voluntary contraction (MVC).
Humphreys & Lind (1963) showed that in carefully graded sustained hand grip contractions there were unexpectedly large changes in systemic arterial pressure even during low tensions exerted by small, well-defined muscle groups. They concluded that fatigue developed in sustained contractions because the blood flow was inadequate and that the dramatic increase in blood pressure probably had a functional importance in attempting to maintain blood supply to the contracting muscles by overcoming the intramuscular pressure on the local vessels.
A more detailed study of this phenomenon by Lind et al. (1964) showed that the increased heart rate was solely responsible for the increase in cardiac output which was greatly in excess of metabolic demands of the contracting forearm. Somewhat surprisingly, the calculated systemic vascular resistance showed little change. The regional distribution ofthe considerably increased cardiac output during local static work is a provocative problem. Assuming there is an increase in coronary blood flow, and perhaps also an increase in blood flow to respiratory muscles (ventilation is only marginally increased), it is still difficult to account for redistribution of blood. The absence of a detectable increase in blood flow to the opposite arm and to the legs suggests an active vasoconstriction to counter the increase in perfusion pressure. There must be increased flow to undetected vascular territories so that total systemic vascular resistance remains unchanged.
The cardiovascular responses which have been described were examined in experiments in which, for the most part, deliberate attempts were made to avoid the activity of other muscle groups. It seemed logical to extend these observations to the responses of man to static effort in everyday tasks. Lind & McNicol (1968) were closely involved in the Mine Rescue Service and, noting the fatigue on stretcher bearing, examined the circulatory responses to this task in healthy volunteers from the Mine Rescue Service.
When a patient of average build is carried on a stretcher the load on each handle is approximately 20 kg. In the first series of experiments they noted the effects on pulse rate and blood pressure of holding a 20 kg weight in the right hand, then in the left hand and then of holding
